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(57) Abstract 

A lipoxygenase inhibiting compound represented by genera] formula (I) a Dharmaceutic*! mm,™;*;™ * • ^ 

same, and an intermediate therefor, wherein R, represents lower alkyl, lower a^ containing the 

or C, to C 3 alkyl; R 3 represents hydrogen or lower alkyl and R, rVpwsTnu 1^ 

may be combined together with the nifrogen atom to form a EterJc^ ** 
among oxygen, sulfur and NR 7 , wherein R* represents hydrogen or to^S^R fif* - *T 

logen, lower alkyl, lower alkoxy, lower alkanoyloxy, aralkyloxy. a& 

wherein R 8 and R 9 represent each hydrogen, lower alkyl, aralkyl or acyl or al tSti^R .So R ?■ or J NR ^ 

cr to form lower alkylenedioxy. alternatively R 5 and R* may be combined togeth- 
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5* (iv) ©tt£«5©3HkfcU *»©*«TfcXttffl£tt*iiU 
i&lk^L-'^ ^od*;1/^ H£fkK*> f h7^poi^>o#^ 
/Nuy WkRft7K*SS^©*-e. a (iv) ©lk£»*#U 'J (£K 
{kU v£ U >K©fflft©ffl&©iI£eifc#tf> Xlit©W«i^f^(W 
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ftf-^^T&g-T^jK flutiS Civ) o^^*i!tt7;U3-;u^ 

I^Cflx^f^l^Kxi-COlIli, -ft £4 0~1 5 0 C C> 
IF* b< 1*6 0-1 2 OTJOflKTfffcS:: &#©iH£7;i> 
a-jijgm (flRtf, /fj-fr^ 7°D^V-yK <fV7 

5S; (IV) ©ft&toK*fLT4>< it»SJ3r««, 

±!BSe^7>'i<'3-^iiii^7;i/3-;i/^jli4j©i!©^fi < i: ^ 
(IV) 0^1*;«»)iJ>< <fct>(f(fl^fi, JF*L<li^iitJS© 

±IB3S^5l6lc«J:?)*lgB^©S; (I) ©ft&^rt^ffM^TII^ti 

So 

fr< UTSfctiss; en ©ft^tt**ia»iEiai©^rftics6i^ a 

v F^77 -f -^©7j!*{=«fc<9S^ig^»^^«IURa f /'XliifilSS!'r 
±f2£J&Kfc^-<\ fflfg/Mfti LTMStlSftJKiS (n) ©ft&igg 
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littfTEKJfc 



R,— CH2CO 




OH 



(V) 



v 



R,-CH 2 C0— <f3~" OH 

N0 2 



R 2 



R ,-C H 2 C 0— \_J— 0 H 



NH 2 



(VI) 



(VII) 



0 
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N-R 3 
I 

R4 



±I2M*> R,> R 2> R 3 &tfR4l2fiIie©;gi5fc£W1-£o 

ft$*> WttTftSf *c:iicj:0fftt^ct3&<-cft^ (VI) 

o - „ y;U^0tt*lOfiFi5ET*c**r teS-T * d t C J: 0 ff -5 £ £ *<T 
£<5 0 LT*f £*X<55£ (VII) 4>fc&*fr&5£ (m) Otto's© 

i) R 3 . R4*<#*i£IR7;u*;HE*at)-r«^»ctt^ flIAtf. h 

Si) Rs^7K^^TR 4 *<7->;l/S^^t>-rii^fCli, flIAtf, t" 
fr) Rs*<fift7^+^a-CR4*<7S/;U****)'r«^Ktt % ±Eii) 
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WCtxfctP 1, co - : J^v7)Vij \> 'jxf;l/7 $ >^©^S©# 

0 #&HJ©3$ (I) ©*k&«lM\ *fc8!liifc*L-t\ (VII) ©ft 

^fcXtt^oEifi&ES; (n) ©7 x-;vh K5 s> Wk£1»Xii*®*6 



5S»K Ri> Ri. R«RO t RettlOEO*i*.*W-r*N 
t*^£*i£2 - 7x-;W v K-;Wk^©7x-;i/S©5 -&©7^ 
;S^ % 1RE3 (VII) ©fk&ttfrfclilES (m) ©*k£ft^©*i*K: 

C©±ESija«wfe^T. tffSfti: UT'flt>tlS±fBS (VIII- a) © 



1 s 




(VIII - a) 
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<t&mt. Mitt (VI) ©fc^tttUMES (n) ©7x^^t K5^> 




T^$*l*<k^*, S(fE^ (VI) ©^^©jg7ct|Sl«l©^jS-e«7c 
f 5 C i I I J: D -T § c £ t, V # -5 o 

ftot, ±E8«fci:::te^T, *MRtLTnzti&mE& (VIII- * 
XI* (VIII- b) ©ffc&«j, -TttfcSTE-ttit 




(VIII) 



Rett8lK©*»*W"r<5x 
©tt&tete, #3§BS©gtt<h-rS5S; (I) ©fl:&^£&!iii|-S|&© 
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Hlw. ±125$ (VIII) Kts^XYWT S ;i^toti^©S (VIII) 
<D4t&®^ -ttzt>%m& : & (VIII- a) &f&tp?£fttLT 

Wffl u tffr »? -c# < > z ti i nfz v # * •> y - ■ tf £ t> w 
5 ±§2oia< LT*§£ft<53; (i) ©ft&^icfc^T, R 5 K.tfRe©-5 

Xh'J - (J. Org. Chem. )> 3 1^6 5-6 9H (1 9 6 650 # 
£A I (Org. Synth. Coll. Vol. IK 240-241HC194 

8^) m-bBm%m®LM7btzz.t\z&t)7i 

5 li-£ftg#gei]©5JC£flH> [fllX-lSx Fo> (Tetrahedron) , 

23#3823-3827H(196 730 #M] > ->7Wfc&3 (I) 
tlitS d £ K J; *9 i/7 J £ Z. t #T*# 5 „ 

$t>tc^fc. 5%, (i) ©tt&w-f > k-^±ot ^ mn 

OT $ J&®T)\'*Mti&l®\x.\ZTyi--U> • • ^5 -(Ann.K 
, 59 8#174-185H(1956SO W\ i7?;S* 

T • Rf x> • • W">t7 h (Ber. ) \ 7 1^14 

8 0 - 1 4 8 I'M (1 9 3 830 #M] i:i*JR'7$;S*7 



WO 92/02500 „ 

23 PCT/JP9 1/01 000 

? . i/x • 3 U^t-^C^ • # »J »>A I (Org. 

Synth. Coll. Vol. 0,11 1-1 1 3 (1 9 3 2^) tt 

toicW*:i*«T**, it (i) oftHie^eci^ 

T£5 0 H±«9!l/fc*»Wcjtotlft**i*«E* (I) Oft* 
BJ?©:£ (I) ©ft^li, y#**y*— tf*ftWtt<DH4K:J:9 3l* 

9it»c<^ (stoT, itttrtwsttft Stic £i>9#u^& 



WO 92/02500 " PCT/JP91/01000 

24 

$t-,x, *&WK&t)n&2tiz>3, (i) ©<b^«u4. ft«ssmak ft 
5 iMfrwM*-* Aa7U^-*of^ feft) . ft&£fflk ftU* 

&.m&mm%im%k &m&&RKwm*t hxmtz z. titx** *><> 

(1) U ^^^y^-^'R^'>^o^^ , >^^--^lfl^ffl g) S | J^ 
5 - U # (5 - LO) -8L&is9v**i/ri—& (CO) 

l5 ^&{C*f-rS*^B«^^OWJfFffl^x SiegelbO^CProstagla 
ndins. 2 IS. 1 2 3K (19 8 150] ^oTSH^U^o 

~t?££*fc#/,T^3) 100mMttffc*hy*A*£W-f*5 
J0 OmMh'JXiiiljft (pH7.4) lc»»Ufc 0 £©ejfilJ*iB?S& 

(A 2 8i87) R^lmMtg-fk^/l/^^A^iox.. ^a^->a 
^ Oil^t 5 1 4 C 7 7 + K ^MH^il ^ d 7 h ^5 7 ^ 
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^U:*»=4 0 : 6 0 : 2) KJ^aBLfco »Hfi£X«7 * 

5 - LO&ttl*. 5 S - fc Ko + S/ -6.8.11.14- ifsifir 
h7i>» (5 - HE TE) Rtf 5S, 1 2R - -7fc Ku + S/ - 6. 8. 
1 0. 1 4 -x>f3t7F7X>i (5. 1 2 - diHETE) 
o «£U COgtttt* 1 2 - fc Kn*S/-5. 8. 1 0-^7*t# h 'Jx 
>M (HHT) <D^rt*»*iUfc 0 

5 tt«*TE*l^-ro ::t> 5-LOIS§ttfflli> 5-HETER 
#5, 1 2 -diHETE0^Sfc*5O^ll«-rSjiflt (I C 80 ) V&t> 

3§B£©:£ (I) 0^«ttl^"r*lt>COIflSffffl*^$tt^-,fc (HH 



it&tooimmno. 5 • LOPfl^ffl i c 6 o (#m) 



i 



1.4 



3 



4. 0 



4 



0. 9 
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5 



2. 1 



6 



1. 2 



7 



3. 5 



8 



1.9 



1 0 



1.6 



Affl*0flfe0filfil»18H::*fU snjft^ (0Rif$>&. » 

*36lB©5S; (i) ©fc*fctt> *»£UT«^**a* ecu *gp 

is ak m&m. mmu mmm, mmk Rmm&Mmommmz&mb 
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>, 1,2 - ^^ddt h57^DX^>, V;Pt"^ > h U^*I/x- 

K£x.Z>ztV-e%Zi)K -mzitlB^t), 0. l~50mg/kg, 
ffiiKISO. 5-20mg/kgit5; ( »:^-c^5 1) L^L. ±fg© 
, *n < K* bT, ±iE$Sffi©TI®<fc t) *>'J> 

1 

(a) 3 - 4 - t KD + ->7 B Dh , t7x;>2 0 0g©i 

LT, 3 - 4 - t Kn*->- 5 --hn^nf^i^l 7 

1 g£*#fco 

St & : 1 0 5. 8~1 0 6. 5^ 

IR '"";' 3 2 1 6. 1 6 8 8, 1 6 1 4, 1 5 3 4, 1 3 2 2, 

126 0. 124 8, 1140 
Mass. ra/z : 20 9 (M + ) ,18 0 (base peak) 



NMR, 6' pt 

CDC I 



3 
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1.24 (t. 3H. J = 7Hz). 2.38 (s, 3 H)> 
2.98 (Q. 2H, J=7Hz). 8.08 (d, 1 H. J 
= 2 Hz) v 8.5 7 (d, 1H. J = 2Hz) . 11.21 
(s. 1H) 

5 (b) 3-^f*'4-tHo*'>-5--hnyDW7x;> 
8 8.8 g«Dx^>/-;HiBjHttC5*--y 7k*SH» 

x;l/£ia;LSo «ftti^S^^^L/T, 3 4 - t Kd*-> - 5 - 

;^dW7x; :/7 0. 3 g^^fco 
0 m 121. 4-123. 1°C 

I R. v KBr : 3 3 8 4. 3316, 1680. 117 4. 

cm- I 

Mass, m/ z : 1 7 9 (M + ) ,15 0 (base peak) 
NMR, 6 v,,m : 

(CD ) SO 
3 2 

; 1.05 (t. 3H. J = 7.5Hz). 2.16 (s. 3 H\ 

2.84 (q. 2H. J =7. 5 Hz) , 5. 7 0-6. 50 
(bs, 3H, X7.02 (bs, 1H) > 7.08 (bs, 
1H) . 

(c) 3 - yf/P- 4 - t Ka + v/- 5 - 7;;7 , Db't7x;> 
!0 1 0. 2 goy 3 0 0m«&{;: h yx^;l/7 ^ >1 7. 3 gR 

tfs-iMb^ f-/M 0. 5 gfcJniU 3B#lt;&n&ag8EUrt: 0 fifJ-frQ 

*;ua : ^;-;l/=40 : 1) IcTffiSSLT. 3 - *f7U- 4-tF 
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n*«>- 5 - v?yf^7;;ynt?t7x;>7.5g^ii:LTi 
Aft JS: 4 8.2-5 0.5t; 

IR,i/ KB ': 3 3 0 8, 1674, 1258, 124 2, 1154 

c ra • 1 

Mass, m/z : 2 0 7 (M + ) ,17 8 (base peak) 
NMR. 8""" : 

CDC I 

3 

1.21 (t, 3H, J = 7Hz) , 2.30 (s. 3H) , 
2.67(s. 6H),2.93(q, 2H, J = 7HzK 
4.50-5.40 (bs. 1HK 7.5 9 (bs, 1 HK 
7.7 1 (b s. 1 H) 
(d) 3 - y f- /I/ - 4 - t Ko*-> - 5 - ¥*T)VT 5 JfuMt 
7 * J >i&Wii&6 7 Omg&tfp - / ^-/7x-;l/h 
5 5 0mgjc-fyynf;U7;u=i-;H 5me*mz., 5imMiS&lt 

x-^wcTS&ilLT, 2 - (3 - 4 - t Kn*-> - 

5 - ^>f;P7;;7x-;i/) - 5 - / h + -> - 3 - ^ f-7t»r > 
i£KiI6 8 0mg£$rt: o 
a & : 2 1 9. 6-2 2 1. 0V 
I R. y KBr : 3 3 0 8, 3108, 1488, 1218 

cm- 1 

Mass. m/z : 3 1 0 (M + , base peak) N 
295 



1 0 



1 5 



20 
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NMR, <? ppro : 

(CD ) SO 
3 2 

2.3 8 (s, 6H) . 3. 2 0. (s. 6H) . 3.7 8 (s, 
3H) . 6.73 (d,d, 1H. J = 2Hz, J=9Hz). 
6.98 (d, 1H, J = 2Hz). 7.24 (d, 1 H, J 
= 9Hz). 7.51 (bs, 1H). 7.84(bs, 1 H). 
10.0 0-11.0 1.. 11.01 (bs. s, 2H) 

mmm 2 

(a) 3 - 4 - t Ya*i/ - 5 - 7 S / "7°p fc?:*7 x / > 

5. 0 gRtfp - ^ h + J/7x-;i/t K5 i?>&Wt&5. 3 6 gK-f 7 7* 
d tVI/T^l/^-yH 5 0m£R^2 1. 7 5 - -f 77* d VjUTjI> 
3-^5. 2 g&tiQZ., 5tij®mm, MWtbfZo -iVZfvVfrTfr^- 
;H0 0mi *mm btz'&ik 2 0 0 m t £inx.. #rtb L/t:MM*5K b 
T. 2 - (3 - * f7l>- 4 - t Ko**> - 5 - 7;;7i-^) - 5 - 
^ h**> - 3 - * f-/l/-f > F-;M£$i£7. 8 6 g£*ffco 
m 2 11.l~2 12.7t 
IR, v KBr : 3 4 0 5. 1 4 8 8. 1 22 0 

cm*- 1 

Mass, m/ z : 2 8 2 (M + , base peak) 
NMR, 5 ppm 



(CD ) SO 
3 2 

2.32. 2.35 (s, 6H). 3.78 (s. 3H). 
6.71 (d.d, 1H, J = 2.4Hz, 8.6Hz). 
6.96 (d, 1H, J=2.4Hz). 7.22 (d, 1H, 
J = 8.6Hz). 7.36 (bs. 1H). 7. 45 (bs, 
1H). 8.80-10.30 (bs. 3H). 10. 90 
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(b s. 1H) 

(b) 2- (3-^f^-4-bKD + i/-5-7$;7i-;l/) - 
5 - * h*->- 3 -^f-/l-rvK-^iiiff^l.0g©^^y-;U20 
m^^tr h «Jxf;i/7 * ^2 5 0mgRtf3 7JX)*^7;l/fk KtK 
5 M7 6 0mg^jDx.fc^ **^t'>7; **** h 'J tfA&iD**:,, 
MKT 1 EBBS UfcSU *8*B*U 1 0 9f£»7kS«*Jo;lfco 

y ^y-^-x-^^CTUISlLTs 2- (3-yf;l/-4-tFD 

, 0 5 - yyws;7xi*)- 5 h + 3 - yf-zu-r:/ 

H»J 3 

3 4 - t Ko + S/- 5 - ^^f;l/7;;^PW7 x ;> 

i&$&9 7 0mgRtfp - T4r h7S Jy x-Jlt K5i?>7^*>»' 
, 5 *1. 1 7 g£^Sfe0J2© (a) IgiHUfcJGSl/Ts 2 - (3 - > 
tFn + i/-5- ^/f^7 5;7x-;l/) - 5 - 
7^-3 - ^f-zu-f >K-/HI[»tt7 8 5mg*»fc 0 
H £ : 1 7 1. 2-1 7 5. 7t 
I R, v KBr : 3 2 4 8. 1 6 3 6. 1 4 7 2 

C IB - 1 

20 

Mass, m/z : 3 3 7 (M\ base peak) 
NMR, <5 ppro : 

(CD ) SO 
3 2 

2.04 Cs, 3HK 2.37 (s, 6H), 3.23 (s, 
6H\ 7.2 2. 7.53. 7. 8 1> 7.92 (bs. 5H). 
4.90-6.2 0. 9.7 8. 1 1.1 3 (bs. 3H) 



WO 92/02500 „ PCT/JP91/01000 

• 06 

mmm 4 

2- (3 • ^f* - 4 ■ t Kd*5" 5 • ^^75;7xi^) - 
5 - TtrfrTU - 3 - **My K->W!fi»$S5 8 5mgKx*y 
-;H0mi RCf^lg^ 1 0 m £ £flD/U -Hfefln&ilfiE Lfco 

^;-;i/-ftixf;n:tfiMbT^ 2- (3 - * f-*- 4 - fc K 
cr*S/ - 5 - '^WS ;7x-W - 5 - 7;; - 3 - ^ f-^-T > 
K-A>281MS3 9 0mg£^fc o 
„ ^ £ : 2 6 OtJELk 

IR, v KBr : 3 2 4 0, 2 8 6 0> 1 4 9 0. 

cm - 1 

1468 

Mass, m/ z : 2 9 5 (M + , base peak) 
NMR. 5" n : 

(CD ) SO 
5 3 2 

2.38>2.40(s, 6HK 3. 2 0 (s, 6H). 
6.97-8.00 (m, 5H), 9.70-10.93, 11. 
6 2 (b s, 4H) 

mmm 5 

o 2- (3 - tf-'fr- 4 - t Kd + -> - 5 - : J*?-JV7% /) -5-7 
^ J - 3 - > K-^7 0 0mg©t?U ^>5m£»*ictt^> 

* >XJU*-Jl3 1 Omg^inx., MCT2B#W«#l/fco SAfttt 

n -/\*1M/=1 : 1) CTMLfco ffiKfiftU^ft. ft» 
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66 

i^/HCTISiMfcUT. 2- (3 - 4 - t Kp*-> - 5 - ! J * 

?)U7i;) - 5 - * ?>ZJU*>-JU7 i J - 3 - >^/H' > K-*«[ 
Sig360rag$ifco 
IHl £:20 2.6~206.4°C 
5 IR. t> KBr : 3 5 3 0. 3200. 3080. 1462. 1320. 

era - 1 

1 2 7 2. 1 1 4 8. 1 1 4 0 
Mass, ra/z : 3 7 3 (M + ) . 2 9 4 (base peak) 
NMR, 6 pvm 

(CD ) SO 
3 2 

I0 2.37(s. 6H).2.87(s, 3H) , 3. 1 9 (s. 

6H). 7.01 (d,d, 1H, J = 2Hz, 8.6Hz). 
7.32 (d. 1H, J = 8.6Hz). 7.37 (d. 1 H, 
J=Hz). 7.51 (b,s, 1H). 7.86 (b.s, 1 
H). 9. 23. 9. 80-10. 50. 11.24 (bs. 3 

15 H) 

mmn 6 

3 - Jf-Jl- 4 - t Kd + -> - 5 - ! J*1-fo7x Jfu W7x; y 
&K&1. 9 g&tf3. 4 - / 3-\syi?**is-7 K?^>ttK4k 
1.7 6 g£HMU© (d) IgiEfcfc&SLT. 2 - (3 - * * 
20 ^- 4 - t Ku*-> - 5 -V/tJVTi ;7x-;l/) • 5,d • /f-U> 

y***- 3 - F-jmmmi. i3g%mfc 0 

m £ : 1 9 3.4-1 9 4. 8T 

I R , j/ KB ' :3276. 1504. 1472. 1304. 1252. 

cm-] 

118 6 
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34 

Mass, m/ z : 3 2 4 (M + ) , 309 (base peak) 

NMR, S vpm : 
fCD 3 V 0 

2.3 3. 2.35 (s, 6H) . 3.20 (s, 6 H) . 
5.9 2 (s, 2H) , 6.85 (s, 1H) , 
6.9 5 (s, 1H) . 7.4 6 (bs. 1H), 7.81 
(bs, 1H) . 9.6 5-1 0.7 0. 11.04 (bs, 
2H) 

mmm i 

3 4 - t Fn + >>- 5 •7;;yoh't7x>'^^> 

*=f-)\/- 4 - t Kn + S/ - 5 •^>W-;i/7i;ynh't7xy 
>8 0 Omg&CFp - > h+->7x^k K7S>>tttttt6 5 0mg£ 
HJfeffll© (d) Igi:EI*i;:iaSl/T> 2 - (3 - 4 - k K 

n + s/ - 5 - * * >x;u*-;l/7 5 y 7x-/lO • 5 h^'> - 3 ■ 

II jft : 1 4Q. 2-1 4 1.0^ 

IR,/" : 3492. 3448. 1486. 1312. 1296. 

c in- 1 

122 0. 1148 
o Mass, m/z : 3 6 0 (M + ) .281 (bese peak) 
NMR, <5 ppra : 

(CD ) SO 
3 2 

2.28. 2.34 (s. 6H) . 3.0 1 (s, 3H) . 
3.29 (s, 6H). 3.78 (s. 3H). 6.69 
(d.d. 1H. J = 2.4Hz. 8.8Hz) 6.94 (d, 



15 



20 
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1H. J=2.4Hz), 7.20(d. 1 H. J = 8.8Hz). 
7.2 6 (d. 1H, J=2Hz),7.37(d. 1 H. J 
= 2Hz) , 8.7 4. 8.8 6, 10.76 (bs. 3H) 

mmm 8 

5 3 - / *)\<- 4 - t Kp + ^> - 5 - 7 S J -fv h 4 ^7x; b 

&fi££*l5 3 - ti-fr- 4 - t Kn + i/ - 5 - J V7ut° JUT i J-fu 
et7i;>8119 4 Omg&tfp - y h + ^7x-;Uh K5i>>& 
Se&7 4 Omg^HMlO (d) Iii^CjjilLt^ 2 - (3 - 
io ^ f ^ • 4 • h Kp + -> ■ 5 • 'f V^d tVl'T i ; 7 x-;l/) -5-y 
h*is- 3 - ^ > K-^ttKttl. 1 4 g£*#* 0 
Hi £ : 2 0 0. 8-2 0 2. 2°C 
I R , p KBt : 3428, 3264. 1488, 1218 

c m - 1 



Mass, m/z : 3 2 4 (M + ) ,281 (base peak) 
NMR, 6 ppm 

(CD ) SO 
3 2 

1.35 (d. 6H) , 2.34, 2. 36 (s, 6H), 
3.78 (s. 3H), 3.78 (n. 1H), 6. 70 (d, 
d. 1H, J=2.4Hz, 8.8Hz), 6.97 (d, 1 H, 
J = 2.4Hz), 7.23 (d, 1 H, J=8.8Hz), 
7.45 (bs. 1H), 7.54 (bs, 1H) , 9.4 7 
~1 0. 0 1, 10.90 (bs, 3H) 

mmm 9 

(a) 3--ho-4-t Ko + iz-TD tt7x;>3.0gM 



WO 92/02500 PCT/JP91/01000 

36 

-yp 5 0 m^iPit 5 NfH*D«lS«E LAio S&fn&Sttk^ h 

KLT. 2- (3-- bP-4-k Ko*i/7x^;l/) -5-^ h + 
5 -3-/f-A"( > K-/M. 2 2 g*ntz 0 
Wl £ : 1 7 9. 5-18 2. 5t 

I R, i/ KBr : 3444-, 1 6 3 2^ 1 5 5 2. 1 5 3 4. 1 4 0 4. 

cm - 1 

1 3 0 2. 1 26 2. 1 2 1 6 
Mass, m/ z : 2 9 8 (M\ base peak) 
o NMR. 6""° : 

CCD > SO 
3 2 

2.38 (s. 3H). 3.79 (s. 3H). 6.74 
(d, d. 1H. J = 2.4Hz. 8.8Hz) . 6.98 
(d. 1H. J = 2.4Hz). 7.23(d. 1H. J = 
8.6Hz). 7.25 (d. 1H. J = 8. 8 Hz) N 
5 7.8 3 (d. 1H. J = 2.2Hz. 8.6Hz) 8.12 

(d. 1H. J = 2.2Hz). 11.00 (bs. 2H) 
(b) 2- (3-- hn-4-t Ko + i/7^-^) -5-^ h*'> 
- 3-> ^fr* y K-A>2. 0 g©^ *y-^5 0ra«Mi:7^--7 

ISiigilbT. 2- (3-7^ y-4-t Ko + >>7i-;V) -5.-^ h 
4*>-3-^^^^^ K-^*»*l. 1 4 g^lffco 
m 216.7-218.2^ 
IR. i/ KBr : 3 46 4. 1484. 1295. 1214. 

c ro - 1 



1 0 



15 



20 
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Mass. m/z : 2 6 8 (M\ base peak) 
NMR, <y ppra 

(CD ) SO 
3 2 

2.34 (s, 3HK 3.78 (s, 3HK 6.6 0- 
7.73 (m, 7HK 10.50-11.28 (bs, 
3H) 

nmm 1 o 

(a) 3-- hn-4-t Fo + ^Dtft7x; 
7X.J y£j ? J -Mzfefrb^ h V^JlTi 's&UsVitJl-JUZ 

*"5 7>r-K:-clll!UT„ 3-^^f-;U7$ y-4-t Kn^i/^D t° 

ftfe : 7 2. 0-7 3. 0°C 

(b) 3-i?y W;;-4-t Kn*^DW7x;>i8 
ttl. OgRtM-y h + ^7xx;n: K5y>tt»tt0. 8 7 g£HJfe 
0J9© (a) Xgira«ic&au IMfittfbUT, 2- (3-^^/1/ 
y-4-h Fo4->7x-yi/) -5-^ h + i/-3-yW>F 
-^igi&iI1.3 6g£'fi*:o 
■fc £ : 1 9 9. 3-2 0 4. O^C 

IR. v KBr : 3 4 5 0, 3256> I 4 8 6, 1298, 1218 



c ro - 1 



Mass, m/z : 2 9 6 (M\ base peak) 



1 0 



1 5 



20 
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NMR, 6"" : 

<C V 2 S0 

2.37 (s. 3H) . 3.17. 3.21 (s. 6H). 
3.7 8 (s. 3H) . 6. 6 0-8. 0 7 (m. 6H) . 
11.02. 11.02-11.67 (bs. 2H) 

mnm 1 1 

3-7S/-4-fc Ko*'>/nt?t7x; >2. 0 g&tf3, 4- 
^l/>>m^7xi;H: K7^Vtttttft2. 7 4 g fc-f v^p h°;i/ 
7;U3-;P2 0mm&2 7. 2 6 J -toWfe. 2 mi^iD*. 

4. 5tifffltiat&MMbtZo << vzfu t°;l/7;l/3-;H Om^Sibti 
7K^*D^> #rtHU*:fc!ili£3IRbT. 2- (3-T5 y-4-b Ku* 
•>7i-;v) -5. e-yfi/v^^-S-^f/KvK-yi/JISI 
i£2. 4 2 g£*ffco 
14 ,6 : 2 5 OtEU: 

IR, v KBr : 3 4 9 2. 3380. 3296. 1472. 13 40. 

cm- 1 



1294 

Mass, m/ z : 282 (M + . base peak) 
NMR, -8» vm : 

(CD ) SO 
3 2 

2.29 (s. 3H) . 5.90 (s. 2H) . 6.6 0- 
7.50 (m. 5H) . 7.6 0-9.0 0 (bs. 2H). 
1 0.2 0. 1 0.7 7 (bs. 2H) 

mmm 12 

3-7^y-4-t Kn + ^o >1. 0 g&tf 4-^ f- 
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2- (3-7i;-4-bKD^v/7Xi;l/) -3, 5 - i> J* ^/l"f > 
K-/Mg»ig3 4 0mg£*Sfc o 
HI £ : 2 1 4. 6-2 1 5. 7V 

IR. v KBr : 3 4 9 2, 3 3 8 0, 3300, 1512> 1240 

c n - 1 

6 

Mass, m/z : 2 5 2 (M\ base peak) 
NMR, 6 ppm : 

(CD ) SO 
3 2 

2.31 (s, 3H) ,2.37 (s, 3H) , 4.63 
(b 3, 2H) , 6. 5 7-7. 3 0 (m, 6H) , 9.6 0, 
o 1 0. 6 1 (b s, 2H) 

mmm 1 3 

3 -7 5 y - 4 - b KD^^nlft7i; >2. 0 gRtf7i^/P 
t K5^>1. 5 g£HJfe0]l 1 ilTOKftSLT, 2- (3-7 i; 
-4-t KD^i/7i-;u) -3-^ ^;l/>f > K-/MMMil. 22 g 

B& £ : 1 8 2. 7-1 8 4. 6r 

IR, v KBr -: 3484, 3380, 3296, 1514, 1456, 

cm - | 

1 2 7 6, 1 2 4 0, 7 3 8 
Mass, m/z : 2 3 8 (M\ base peak) 
NMR, £ ppm : 

CCD > SO 
3 2 

2.35 (s>3H), 4.73-6.00 (bs,2H), 
6.50-7.53 (m, 7H), 9.25, 10.78 
(s, 2H) 
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mmm 1 4 

3-7=y-4-b KD^>>yot°jJ-7i; >2. 0 gR0 t 4-7-t 
W;;7x^i/k K7^>x;l/*>M3. 5 7 gfcHMsflll 1 £ 
H«IC&3l/T* 2- (3-7^y-4-t KD*i/7i-/U) -5- 

)» 196. 0-199. IV 

IR, v KB ': 3 436. 3296. 1646. 1484. 1304 

cm- 1 

Mass, m/ z : 2 9 5 (M\ base peak) 
NMR, 5"" : 

(CD ) SO 
0 3 2 

2.03 (s.3H). 2.33 (s.3H). 3.20- 
4.80 (b s. 2H) . 7.00-7.90 (m. 6H) . 
9.7 1. 1 0.6 7. 1 0.93 (bs. 3H) 

mmm 15 

1 1 tmmizmmbx, 2- (3-rs y-4-t Kn**7i-;io 

- 5 * >x;U*-;i/7 S y - 3--* f'/M' > K-/WMMM 4.02 

o tt £: 1 9 8. 6-2 0 8. 4°C 

I R, v KB ' : 3416. 3176. 1468. 1296. 1146 

c m - 1 

Mass, m/z : 331 (M + ) . 2 5 2 (base peak) 

NMR, 5""° : 
(co s ) 2 so 

2.3 4 (s.3H) . 2.8 7 (s.3H). 4.3 0- 
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5.70 (b s, 2H) , 6.80-7.73 (m, 6H) , 
9.2 1. 10.8 7, 11.13 (b s. 3H) 

mmm 1 6 

3->M f-;l/7$ V-4-fc Kn*i/yof^7iy >1. 6 5 gS. 
s cK7x-;i,t K5v>>i£irtgl. 2 3g{r>rvyDe;P7;i/3-yu3 0 
m^io^s $#T2 2. f v^ohT;i/7;l/3-^»tt2. 5 

4 V^nt:;l/7^n-;UJ;*)S^UT, 2- (3 5 
, 4-t Fo + ^7i-;l/) - 3 -/ f-JUJ > V-J^WM 2. 1 g£*# 
tz 0 

M & : 2 1 7. 0-2 1 9. 5T2 

IR. * KBr : 33 16, 2976, 1522, 1470, 1336, 

c m - I 

1 2 7 6, 8 3 2, 7 3 8 
Mass, m/z : 2 6 6 (M\ base peak) ,251 
NMR, <5 ppm : 

(CD ) SO 
3 2 

2.39 (s,3H), 3.21 (s,6H), 6.8 0- 
8.15 (m, 7H), 11.17, 11.20-11.72 
(b s, 2H) 

mmm 1 7 

6 tmwzmmbx. 2- W;;-4-t Kn+-/7i 
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m & : 1 7 0. 0-1 7 2. 5T) 

I R, v KBr : 3 3 3 2. 3 2 8 8, 3 0 4 0. 1 5 4 8. 1 4 7 2. 

cm- 1 

1342. 1296. 1252. 1190. 1042. 
5 8 3 6 

Mass, m/ z : 3 1 0 (M + . base peak) .295 
NMR, 5 ppm 

CCD ) SO 
3 2 

2.3 2 (s.3H) . 3.18 (.6HX 5. 9 2(s. 2 H). 
6.72-7.92 (m. 5H) . 10.92. 10.8 5- 

1 0 

11.42 (b s. 2H) 

nnm 1 8 

W; y-4-t Kd^->^d tf^^^y >0. ggS-CF 

4- 7Mo7xz;i/t K5^V*»*0. 7 6 g^IPJ 1 6 tmU 
KMUT. 2- (3 - ^^ W - 4 - t Kn + >>7Xi;l/) - 

5- 7;M-n-3-^;l"i'> K-/i/ttt«tt0. 2 5g*»fc. 
Hi 1 9 5. 0-1 9 8. 0V 

IR,i/ KBr :3352> 3312. 298 4. 1518. 1490. 

c m - 1 

1 4 5 8. 1 2 9 4. 1 1 6 6. 8 3 2 
20 Mass, m/z : 2 8 4 (M\ base peak) .269 
NMR, 6 1 "" 0 : 

(CD ) SO 
3 2 

2.36 (s.3H). 3.19 (s.6H). 6.70- 
8.05 (m. 6H) . 11.27. 10.10-10.70 
(b s. 2H) . 
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1 9 

y f^7x-;p t K* 5> >m®f& 0 . 8 2 g ^HJfe^l 1 6 t m^AM 
LT, 2- (3-SM *)VTl J-A-t Kd + ->7x^) -3,5 
- i>y **-f > 0. 9 6 g**f *o 

Mk £ : 2 2 2. 5-2 2 7. 5*C 

IR « : 3 2 7 2, 3 0 6 0, 1 4 5 6, 1 2 9 4, 8 0 8 



Mass, m/z : 2 8 0 (M\ base peak) ,265 
NMR, 6 ppm : 

(CD ) SO 
8 2 

2.3 6 Cs,3H) , 2.3 9 (s,3H), 3.2 0 (s, 6 
H) , 6.7 5-8.0 0 (m, 6H) , 9.9 8, 9.9 0- 
1 0. 7 0 (b s, 2H) 

mmm 2 0 

3-SM^;l/7S J-4-h FD^^7*Dt^7i;>1.9 3 g & 
CF4-7tf;l/7^7xx;i/t K5S?>X^*>»tt2. 4 5g£H 
«J1 6<!:|II$K&3ILT, 2- (3 - *;l/7 S y - 4 - fc Kd* 
S/7ajl/|/) -5-7*W5;-3-yW>K-/H.9gt 

Si A : 2 4 0. 0-2 4 3. 0°C (#»?) 

IR, t> KBr : 3 2 6 8, 3028, 1642, 1556, 1484 

c in — 1 * 

1 4 7 2, 1 2 9 4 
Mass. m/z : 3 2 3 (M\ base peak) ,308 
NMR, 6> pm : 

CCD > SO 

3 2 
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2.03 (sJH), 2.35 (sJH), 3.20 (s, 
6H). 7.05-8.05 (nu 6H) , 9.72 (s> 
1H). 11.04> 10.15-11.6 (bs. 2H) 

mmm 2 1 

8 3-^>f^7^;-4-t Ko + ^Dft7x; VI g5.D f 4- 

Ste^aj 1 6 2- (3 - 9 J*1-fc7 U-A-t Kn* 

>>7i;;l/) -5-^ ^>7^*i^7; ;-3->f;K>FwH 
Ifcttl. 7g*^/c 0 
0 if! 2 3 6. 7-2 3 9. 7°C 

I R, i/ KBr :3 3 76> 3292.3144. 1488s 1316 

1150 

Mass, m/ z : 3 5 9 (M + ) . 2 8 0 (base peak) 
NMR, <5 ppra : 

(CD > SO 
5 3 2 

2.36 (s.3H). 2.86 (s.3H)> 3.2 1 (s. 
6H) > 6.9 0-8.0 5 (nu 6H) . 9.21 (s. 1 
H) . 11.2 0. 11.10-11.60 (bs. 2H) 

mmm 22 

o 2- (3-f> W$-/-4-tKn + «>7iiA') -5-7-fef 
;l/7i y-3-^f-^-f vK-AflMMtl. 2 g. IIi2 0mmO t x 

*/-/u6 ommm&®*2 ommmmmmbtzo ^m^tior^m 

^;l/7 5 y-4-t Kd + ->7x^) -5-75 y-3-y f-/Wf y 
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M 2 3 6t&± m*\z&m) 

I R, * KBr : 3 3 3 2. 2904. 1 4 6 2. 1436. 1298 

c in - 1 

1278. 830 
5 Mass. m/z : 2 8 1 (M\ base peak) .266 
NMR, 5 ppm : 

(CD ) SO 

3 2- 

2.39 (s.3H). 3.19 (s,6HX 6.95~ 
8.0 5 (m. 6H) . 10.25 (b s. 2H) . 
11.55 (s. 1H) 

mmm 2 3 

2- (3-7>;-4-kFD + ->7x-;l/) - 5 S J 

- 3 - y ^/l^ > K-;MSiMS 1 . 5 g 2 2 <fc ft 4ft KM 1 1> 

2- (3-7i;-4-tKn + >>7x^) _ 5 _ 7 = y _ 3 _y 7. 

li! £ : 2 5 0 VM± 

I R. v KB ' : 3 3 6 8. 3 2 8 0. 1496. 1294. 1286 

c m - I 

Mass, m/ z : 2 5 3 (M + . base peak) 
NMR, 5 pvm : 

(CD ) SO 

3 2 

2.3 7 (s.3H) . 6.95-7.83 (m.6H). 
9.0 0-10.75 (bs. 4H). 10.97. 11.45 
(b s. 2H) 

umm 24 
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-/ ^->7Xi;l/h K7^>ttl*0. 8 8 g£H«J9©(a)Ig 
. tmUlztoMLX* 2- (3->WU-4-tKn^->7i-;l/) 

M 2 0 3.8-2 0 7. 1°C 
5 I R. y KBr : 3 3 9 6. 3 3 5 6. 29 12. 1488. 1 4 72. 

c ra - 1 

1 2 2 0. 796 
Mass, m/ z : 2 8 2 (M\ base peak) .267 
NMR, <5 ppra : 

(CD ) SO 
3 2 

2.3 4 (s.3H) . 2.8 0 (s.3H). 3.7 7 (s. 
3H) . 4.7 7 (bs, 1H) > 6. 4 0-7. 2 4 (m. 
6H) . 9. 3 0 (b s. 1H) . 1 0. 6 3 (s. 1H) 

mmm 2 5 

3 - / 4 - 1 Ku**'- 5 -V* f-A/T Uzfv y 
2. 0 g^4->Wi-;l/t K5^>tt«*l. 7 6 g£H»Jl 
liBMUcAMl/T,, 2- (3-^^-4-hh'n^i/-5-^^f 
;i/7;;7x-;i/) -3, 5 - V* > K-/UMMI2. 3 2 g£ 

ih £ : 1 9 7. 3-2 0 3. 8t 

IR, v KBr : 3 2 5 6. 1510. 1476. 1258. 1214 

cm- J 

) 

Mass, m/z : 2 9 4 (M\ base peak) 
NMR, 5 ppra : 

CCD ) SO 
3 2 

2.3 7 (s,9H), 3. 2 0 (s.6H\ 6.8 0-7.9 
3 (m. 5H) . 9.8 0-1 0.5 0. 1 1.0 4 (bs. 
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2H) 

mm® 2 6 

* * > xjU*-j17 i J y j^-jit K5y>*tt***«s«2<0(a)I 
5 ii£ll$»::5f&;*-t>-T*#£*ifc2- (3-^3^-4- t Kn*^- 5 
-7 * y 7x-;i/) - 5 $ ^XJlsfr-jur i j -3 -jif-ju y |* 

-^s.Og*, fcry$>>2 0mnk &7kftiei. 5 5 gT7tf^t 

LT, 2- (3-^^;l/-4- t Kn + i/-5-7-b^;l/7^ y 7i- 
^) -5-^ ^x^^~;pt5 /-3-y^;u-T> K-;P3. 5 2 g£ 

IR. v KBr : 3 3 2 4. 1 6 4 6, 1 1 4 8 

cm- 1 

Mass. m/z : 3 8 7 (M + ) , 2 9 0 (base peak) 
NMR, 6""° : 

(CD ) SO 
3 2 

2.17 (s,3H), 2.27 (s,3H\ 2.35 (s, 
3H) , 2.8 7 (s, 3H) , 6.8 6-7.6 0 Cm, 5 
H) , 9. 17, 9. 46, 9. 92, 1 0. 98 (s, 4H) 

nmm 2 1 

If A-/ 9>XJl*-jl,7 ;;7xr;i/t S> >&&t6£HJfe0|2 ® 
(a)Xgt|5j^irS^$-a-T'flt»ti^2- (3-/^;u-4-t Kn + 
•>-5-yW5;7xx;l/) -5-* f>XJU*-)\,7 z J -3- 
t =f-)V>( y K-;H. 0 7 g£, b e 'J * J? ^ 2 0 m^ig^74?^;l/2 6 
OmgTT-fe^WfcLT, 2- [3 -y fvl/- 4 - k Ko + ->- 5 - (N 
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-3-/- f--«"f > 1 Omg^lfco 

m & : 2 4 2. 7-2 4 5. 6t 

I R, v KBr : 3 4 2 8. 3 2 5 2. 1648. 1152 

era - 1 

Mass, m/z : 40 1 (M + ) , 280 (base peak) 

NMR, 6" pm : 
( cd 3 ) 2 so 

1.78 (s>3H)> 2.29 (s,3H), 2.35 (s. 3 
H) . 2.86 (s. 3H) . 3.09 (s,3H) , 6.85 
10 -7.63 (m. 5H) . 9.17. 9.21. 10.98 (s. 

3H) 

mmm 2 8 

1 4 gRtf 4-^ h + ->7x-;i/t K5 5>>8IMI0. 9 2 g£H»J 
I5 2- (3->f'A'-4-kKn*S/-5-*^ 

7hUy7i-;l/) -5-^ h*5/-3-/f-/u-f >K-A*1M*1. 4 
3 g£*§fco 



2 09.5-215. 1°C 



20 I R, y KBr : 3 3 4 0. I 4 8 6. 1 2 1 8. 1 1 0 6 

C ID - 1 



Mass, m/ z : 3 5 2 (M + , base peak) 



NMR, tf pp,n 



(CD ) SO 
8 2 



2. 24 (s. 3H) . 2. 3 5 (s, 3 H) . 2. 7 5- 
3. 0 0 (m, 4H) . 3. 6 3-3. 9 3 (m. 4H) . 
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3.78 (s, 3H) N 6. 5 3-7. 2 5 (m, 5 H) . 
8.05. 10.69 (bs. 2H) 

mmm 2 9 

3-^ f-yi/-4- t Ko + ->-5-t°^'J ^yypif^-7xy ^2. 
6 0gRtf4-y h + ->7x^t K5^>tt»*1.6 2g*il*«l 
1 tHtRKftSLT^ 2- (3-^^^-4-h Kn + ^-5-t^U 
^^ 7I -^) -5-y h*->-3-^f-^-f > K-;MS$i&2. 2 9 

S* & : 204. 5-207. 3 1 

I R. y KBr : 3 2 8 8. 2 9 4 4. 1488. 1456. 1220 

c w ™ 1 

Mass, m/z : 3 5 0 (M + . base peak) 
NMR, d ppn : 

(CD ) SO 
3 2 

1.4 0-2.17 (m. 10H) . 2.3 3, 2.3 7 Cs, 
6H) „ 3. 7 8 (s. 3 H) . 6. 5 3-7. 8 0 (m, 5 
H) „ 9.8 0-1 1.0 0 (bs, 2H) 

mmm 3 0 

(a) 4-fc Ko*S/7*h7iy >5g***«l<D (a) II 

0 g£fffc 0 

14 j& : 1 2 5. 0-1 2 8. 0°C 

IR. u K *' : 3 2 8 8. 1 6 8 2. 1 5 6 8. 1 5 3 4. 1 3 6 6. 

c ni - J 

1 3 3 8. 1 2 9 2. 1 1 7 0. 1 1 3 6 
(b) 3--bo-4-b + l«7x; >3. 4 g£x- 
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x;l/2 OmlRtf-r h7h Kn77>4 0ml©S^^I-^^ U &4t7 
;Kz-)A0. 2 g£in;i. S^ICT^S. 1 g^»U^o 

mmmw&fc-fci o onics** x-T;Mifcta. 

5 >T- COHf» frr*I^U-C> 3-- hn-4-b Kn + i'-o-y 
a * 7 «tr h 7 x V > 4 . 0 g £ fz 0 
m 85.0~87.5°C 

IR,/ 8 ': 3 2 9 0. 1 6 9 6. 1 6 1 6. 1 3 3 2. 1 2 9 8. 

c m - 1 

1164. 1120 

(c) f-*7xy-;U8. 0 gt± b 'j^Ax h + >> K5. 1 g£x 
*7-^3 0 0mlK;&n;L. 5 0"CKT3 0»IIB«8 i U -titc*^^ 
-jr % 3- - h0-4-hKn + i/-fl-7ot7th7i;>16.5 
g*»*-C3to>L. 5 0ti:t2^lij$bfco x*y -^fcBifcftK 

= 2:1) KTfitSHLT. 3--ha-4-t Ka + ->- a -7xx;l/ 
f-*7-f? h^xy >l 6. 8 gWiibtlfco 
Mass, m/z : 28 9 (M + ) .16 6 (base peak) 

(d) 3-x hp-4-h Ko + '>-c-7x-;l/ft7t h 7x 
7 >2. 8 g*x^y-;l/5 Oml&tf&tli&l OmlK&fiSU 7kftil# 
T»»1.7g*Jl>if-3lll^ ll*H«#.bfco R*»**iQ*.* * 
^T^tK^^" b U 9 A-e+foU ft$X7 c /l/£in;i*Ml£jt*$W 

B£g?x^;i/£©£& % v"J*y;l/*7A^D7hr77>f- (?no* 
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: y 4 0 : 1) KTffifSSIU J: OttBttfb LT* 

3-7; 7-4-h Ko + i/-a-7xj=. > ;Uf-^-74 r |>7x;> 

1.15 g£SSHi:UTfffco 
B4^:143.2~146.8 , C 
6 IR.^; r :3 0 7 6, 1 6 8 0. 1 6 2 4, 1 5 0 4, 1 3 0 8, 



1 2 4 0, 1 1 2 4 
(e) 3-7$y-4-k Ko + ->-a-7x-;^ 7 th7x 
W£l*JfiRtf7i-;Pb K?? 1® (d) xmtm 

mizmrnvT, 2- 0-7? y-4-t Ko+->7x-;i/) -3-7 

HA : 85.4~87.7<C 

IR, v KB ': 3 4 0 0, 1 4 9 6, 1 2 8 0, 7 4 2 

cn-1 



Mass, m/z : 3 3 2 (M + , base peak) 
NMR, 6 ppa : 

CDC I 

3 

4.42 (bs. 3 H), 6.45-7.80 (m, 12 HK 
8. 6 4 (b s, 1H) 

mmm 3 1 

(a) 3-T$y-4-fc Ko + i/-a-7x-W7t h7x 
^1.2g^WJlo ( C ) I«£E«K>t*7WfcU ffftKJ:*) 
iiK^bbT, 3-'^^f;l/7i y-4- t Ko + i/- a - 7 xxyp^ 
t7t F7x; i/iiiO. 3 g^7^l/77^*i Itifco 
IR. y KBr : 3 4 3 6, 1672, 1616, 1304 

cm - 1 
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(b) 3-$M*Jl>.7§ y-4-h h*P*i'-a-7x-;l/ft7 

-if/tJVr l J -4- 1 Ko+i/7xi;l/) - 5 -T-fef-^T S / - 
g 3 - 7x^i/ft-f > K-«I0. 7 2 g^ifco 
m&: 179.3-182. 8^C 

IR, v KBr :3424. 3 2 3 6. 3 0 5 2. 1 6 2 6. 

cm- 1 

1 5 5 0. 1 4 8 0. 1294 
Mass, m/ z : 4 1 7 (M + . base peak) 

10 

NMR. 5 PP " : 

CCD > SO 
8 2 

1.98 (s. 3H) . 3. 08 (s, 6H) . 6. 90-8. 
15 (m, 11 H) .'9.89 (s, 1H). 11.40 (b 
s, 1H) . 1 2. 1 1 (s, 1H) 

16 mmm 32 

i£0. 8 0 gRCf4-7-fef^7$;7x-;l/h K^S^X/l/*:/^ 
0. 86g£Hafe0Jl 1 (irl^^fw^aUT. 2- (3-7S/-4-b 
Fd^->7x-;1/) -5-7-fe^;U7S 7 - 3-7x-;l,ft^ > K~ 

20 fri&mmo. 4 6 gzntz 0 

173. 8-175. 7°C 
IR. v KBr : 3 2 4 8. 1 6 3 6. 1 4 8 4. 1 3 0 0 

cm- 1 

Mass, m/ z : 3 8 9 (M\ base peak) 
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NMR, 5 P » 



(CD ) SO 
S 2 



1.99 (s. 3HK 3.45 (bs. 3H). 6.8 0- 
7.90 (m. 11H) . 9.77 (s, 1 H) . 10.90 
(bs. 1H) „ 11.92 (s. 1H) 
MMffl 3 3 

y >&i£&0. 3 2 g&CM h + i/7xjr;i/h >*>&8£lg0. 2 
2g£HJfe#jl© (d) XSiIiI^{itoSLT. 2- (3-^f-;U7 

: 1 6 9. 2-17 2. 3t 

IR ' 3 4 3 2 - 324 0. 3060, 1626. 148 8. 

1 2 8 6. 1 2 0 8. 1 1 6 8 

Mass, m/ z : 3 9 0 (M + , base peak) 
NMR, 8 ppm : 

(CD ) SO 
8 2 

3.07 (s, 3HK 3.30-3.90 (bs. 2HK 
3. 7 0 (s. 3H) „ 6. 7 0-8. 12 (m, 1 1 H) , 
11.40 (bs. 2H) . 12.08 (s. 1 H) 

HWJ3 4 

3-7;;-4-t KD+i/-«-7XiW7t \>?s.J >m& 
^0. 40 g&tf3. 4 - J f l/>^ + i/7xz;Pt >JfiBMflO. 

3 3 g mum i« (d) xmtmmizmmox, 2- (3-7S /- 

4-t Ku + i/7xx;u) -5,6-yfl/>m>>-3-7x^ 



1 0 



20 
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®& : 2 1 4. 7-2 1 7. 6°C (#m&) 

IR, v KBr :3312. 1 6 3 6. 1 5 8 5. 1 4 6 6. 1 3 4 6. 

cm- 1 

1 2 8 8. 1 1 7 4. 1 0 3 6 

5 

Mass, m/z : 3 7 6 (M + , base peak) 
NMR, <J ppro : 

(CD ) SO 
S 2 

5.94 (s. 2 H). 6. 71-7. 85 (m, 10 H). 
10.90 (b s. 2H) . 11.85 (s, 1H) 

nmm 3 5 

3-i^yfyl/7 5 y-4-.b Kn + '>-a-7xz;l/f^7t b "7^ 
J yigggigO. 4 1 gRtF4-^^>XW-;l/7;;7i-;l/k Yv 
yyxji<*>WlMQ. 4 3 g£HWJl 1 ilHHtK&SbT. 2- (3 
-i^^;i/7S 7 - 4 - h Ko^«>7x-;i/) - 5 * >x/l/*-/U 
15 T^y-3-7i-;u^^-ryK-;i/^ifig0.3 2g^#fCo 
1M: 155.4-158.8° 

IR. y KBr :3 1 0 0. 1 6 2 6. 1 4 4 4. 1 3 2 2. 1 1 4 8. 

cm - 1 

9 7 4 

Mass, m/z : 4 5 3 (M + , base peak) 
NMR, (y ppm : 

(CD > SO 
3 2 

2.81 (s, 3H). 3.06 (s, 6HK 6.90-8. 
15 (m. 11 H). 9.30 (s. 1 H) . 11.40 
(bs, 1H) . 12.24 (s, 1H) 
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mmm 3 6 

(a) n -7?-Jl</ JUjjy? |» D _4_ t Kn*->- 
a-^D*7-bh7x;>^flifl3 0(O ( C ) IgillUifctogLT, 
3 -— h o- 4 - k Kd*->- a - n -71-)H-jr7 h7x; >£r 

IR. y KB ':3 2 6 8, 1 6 8 0, 1 6 2 2, 1 3 2 8, 1 2 9 2 

c in — J 

(b) 3-— hn-4-b Fo + ^-c-n -7*f ;W7t W 
i>>^i^!3 0O (d) Ig<t|II^{li§5cLT> 3-7 

t Kn + ^-a- n -7'f;i/ft7-lrh7x; >tt»**»fe 0 
Mass, m/z : 2 3 9 (M + ) ,13 6 (base peak) 

(c) 3-T$y-4-fc Kn^->-a-n-y^;U^^T-t h7 

4- h 'J;ub K5^>4i»ia*||ftiwio (d) II 
i^IfilCteaUT. 2- (3-7^y-4-t Ko*^7xx;l/) -5 
- / 3 - n-zr^jurtj y K-^ifiiMS*$fc 0 
flfcj& :198.2~200.3°C 
I R. v KBr :328 0, 147 2, 1292 

C IB - 1 

Mass. m/z : 3 2 6 (M + ) , 2 5 2 (base peak) 
NMR, 6 PPH 

(co > so 
3 2 

0.55-1.00 (m. 3H), 1.00-1.60 (m. 
4H) „ 2. 2 0-2. 7 5 (m. 2H) . 2. 4 1 (s. 
3H), 3.00-4.00 (bs. 1HK 6.80- 
8.0 7 (m, 6HK 11.05 (bs. 2H), 11.56 
(s, 1H) 
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mmm 3 1 

(a) 3-/?-^- 4 - t Ko*->-5-- hoj-b h7x.y 
HWJ3Q© (b) IStlTOKJUSfcLT,, 3 f-A'- 4 - 1 Kp 

, 95. 4-103. 5t3 

I R, v KBr :3 2 3 2. 1 6 9 6. 1616. 1 5 3 6> 1 2 3 2. 

cm - 1 

1134 

(b) f^7x;-;W3-^f^-4-t -- h 
D-a-/Dt7*F7x/y^|M3 0© (c) IliiiCj&l 

o It, 3-^f^-4-bKo + i'-5--ho-fl!-7i-;l/^7 

m& : 9 6. 4-1 0 0. 0^ 

IR. y KB ':3 2 2 4. 1 6 8 2. 1 6 1 4. 1 3 2 6. 1 3 0 8. 

cm- 1 

113 4 

s (c) 3-yf^-4-tKD^->-5--ho-a-7i-;l/f 
t7th7x; >£H»]3 0© (d) Ig^lsitifcilTcUT. 3-^ 
3-fr-4-t Ka + > >-5-7;;-a-7xx;i/f*7-l?f7x; > 

Mass, m/z : 2 7 3 (M + ) .15 0 (base peak) 
j (d) 3-^f^-4-bKo + ->-5-fl-7xr;i/ft7-fel> 
7x; 4- h tf/uh K5$>>ttiMi*ISi6flll0 (d) X 

ntmmzmmbT, 2- (3-7 w -4- 1 vu**/-*-*** 

7 -5-yf^-3-7x^ft'f > K-/HS»&*Sfco 

IR. v KBr : 3 3 9 2. 1 5 8 2. 1 4 8 0 

c m - 1 
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Mass, m/ z : 3 6 0 (M*. base peak) 
NMR. <5 ppro : 

(CO ) so 
3 2 

2.18 (s. 3H) s 2.33 (s. 3H) „ 6.70 
-8.40 (m, 13H) , 11.68 (bs, 1H) 



1 - a 5 0mg*7 7-fe;P 



mg/;ft:/-fc>H/ 



5 o 

^ « 27.8 
*-r7U ->fr A 2. 2 

110 mg 



&51 - b lOOmg* 



mg/ ii -? )V 



10 0 

* * 5 5.6 

2 2 0 mg 

IB : xry-;l/ 
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1. 5 



1. 0 



5 8.5 



39.0 



100 % 



1 5 



20 
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S $ (9 i l 



PCT/JP91/01000 




R2«7K^H ; fX(iCi-C87^;l/S^^t)L : 

R s fctTk&Ji^X T ;l>*^g££*> Lfio R < 7 )V* ;p 

t^t-fti:tt,TO, s&c;nr 7 c:t, RtWtK^h^x 

R 8 &O t Rett^-t>U<««att»)> a***©?. A D y>n^ 

7 5^* <g«l7/u+;i/^^S> {£&^n7/U*;i/g > 

R 8 

Re 

RgBR-fcL {6&7/U*/i,g N 7 
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2. R 2 *«Ci~C 8 7Jl'*/l'g£gfrti»#0$Gffif&l^K$®4b£ 

5 %o 

3. R,*<> f-;i/S**t>1-|S*Ol5ffl»2SI5«04k^«lo 

;u a J <i IS i£$ 7 /i/rt ^ * ;i/ * - ;i/3i £ ^ t> -tm # © $gffl!& 2 9 



1 6 



6. a: 




20 



N 

/ \ 



H 3 C 



CH 3 



r 61 «^^^s. ^ h*->g> rum, r-ti-frr 
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01 

T'*$*l£tt&^&tf*©ig 0 
7. 5* 




R^ R 2 > Rs&^R.»M«®|5H)R19|g«(Z)«(^«L : 

-c^ * n s it v * ©^ Q 

S^SIi^i:^ L -5 5SSJD3W (adjuvant)^ «jKJWfiji6/ft 0 

1 0. ij**s/*»*—- roftmoH4eJt&9lft&cdti«ftfto 

¥ 6frXtt&fi©fcfc©m#©igHlft 9 £gBtt©tBi£«r e 
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